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(54)Tit!e: PROJECTION EXPOSURE METHOD AND SYSTEM 




(57) Abstract 

A projection exposure method capable of keeping a liquid (7) filled between a projection optical system (PL) and a wafer (W) even 
while the wafer (W) is being moved when a liquid immersion method is used to conduct an exposure, wherein a discharge nozzle (21a) and 
m T W ^ CS (23 *' ? b) m disp0sed S0 48 10 hoId a lens W at Ac d P end of *e projection optical system (PL) in an X direction. When the 
wafer (W) is moved in a -X direction by an XY stage (10), a liquid (7) controlled to a preset temperature is supplied from a liquid supply 
device (5) via a supply pipe (21) and the discharge nozzle (21a) so as to fill the portion between the lens (4) and the surface of the wafer fW) 
™ £wfv ^ ls 1 recovcred me surface of&e wafer (W) by a liquid supply device (6) via a recovery pipe (23) and the inflow nozzles 
(23a, 23b), the supply amount and recovery amount of the liquid (7) being regulated according to a moving speed of the wafer (W) 
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«tt±* + Y^iRitaEn*. iniaD, ^xAw^x^ftki&ij-rs 

*XAW£+ Yaffil, X&-Y#fi<££-5SK&IfrT5 
*£TfcoTt>, toWtl/>7:4©»4A^r B 1W7l; < j: 

mz, m&7 0&i&m. x.tf®w.m<Dmnismiz-D\,*Tmm?z. 

Si)t^PL©l/>X4i'i7IAW < !:CDf|A v ©^7©i 
#7te, £EP2 5BcD#f6] (-X£|6]) Kfitti, SKA/ X)V 2 3 a , 2 
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i (m 3 /s) chMfiVo (m 3 /s) £&SL<U Sfc, XYX 
T-yio (^iaw) ©i>»a*vk:Jt«-r«J:^fcift«:7©«»« 

5 Vi, &tf®iKSVo£i!ST3. gpt3> £Mfl*l 4tt«#7 0ftJ& 

V i = Vo = D • v • d (3) 
ZZH\ m 1 fc^f «fc-3fcDtt^>X4©$fc$BHB©ifig (m) > vtt 
XY^f-yl OCD^Wjjtg (m/s) , d tti8tfB3fe^fc P L ©fntfrffi 
10 Hi (7-+>^ • 7^^>7) (m) XYXf-yl 0£X 

15 3ft*, &J^#^PL(^IfriMd«, SM^PLt^lAWt 
20 J^fcfMMEfcdttfi^&fc, «#7©*3t3tt»r-52ia**«?fe*S 

S5, &^#EUR^jt6fltS7R-riEliBlT*0, £©04 fcttffiT* 
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«££H-f?#£tf LT*TB5fc;fetr>-T\ &JBtt¥Jfc P L ACD^ffi 3 

-yio^tt^xAWdHx^ (xtt-x^faj) izmmQ-v 

(flttfiJBfflF*) -C&W)T2>o fit, l^y 3 7h«^0||)t|| 
10 te«K:»»U HTXfy^ ■ 7>K • 7*t>^T#'>ay hfi« 
♦Wfc^^Tfej^aSEB^ + fiftftffioaffiJCi^T, U>X3 2£<? 

15 0 6tt, m*3S P L A© U>X 3 2 O 3 2 A t «# 7 t X 

:©g|6 fcfc^T, P>X3 2©fc*»3 2 A0#ttttY#|fi3K: 
HHfiV»ffi»lCftoT*0, SM^PL ACDU->X3 2®ftttB|S3 2 
A?:X^fS]IC^tf^ < 5(C + X^lS]{l!lH3©CD^tiiyX;i.2 la-21c 
20 ^filSn, -X2rl*HBlc2fl©«A/X;U2 3 a, 2 3b3&tE«$n 

*LT, &m;X)\,2 1 a~2 1 cl«|2 1 *rtLT«#{M&S 
S5iC^^$n, »ft A y X;i/ 2 3 a , 2 3 btt®JKfc2 3 £#LT*# 
H*M6k:*tt*nT^*. Sfc. #ffl/X;U2 1 a~2 1 c i*A 
25 /X;i/23a, 2^ 3 b <h &£g 1 8 0 0 ®g LfcKSlC, X» 2 

2 a- 2 2 c i^tAy X)V2 4 a, 2 4 b tZ&W. LTl>S. ftfflyX 
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)V2 1 a~2 1 c tffi.\;X)V2 4 a, 2 4 b t Y;£fa Jc£5K:i2?iJ 
£tU WftSX)V2 2 a-2 2 c £»A/X*2 3 a, 2 3bt«YJ 
fafcXEfcEBIStU m&JX)l>2 2 a~2 2 c(«f 2 2^lT 
jR#^SB5(C»fllE$n. IA;x>2 4a, 2 4 b ttlUJRW 2 4 £ 

ii-T^g^^Srff ^^^ICK, 2 1, »a;^2 1a-2 1c, 

S«A/Xl2 3a, 2 3 b LT^il&gi 5 

S^#:@JRgB6(3^oT^#:7C0m^S:yClpIi|X^ff^, l/>X3 2 

ISIi<Z)5*=EPT^T#ft ( + X#fr) fC^X/\W£&Ifr£-frT;«@ft£ 
fT-5*^lC^, 2 2. mm; X)V2 2 a- 2 2 c , 011X^2 4, 

X^SSA/X;U2 4 a, 2 4 b LT&# 7 <D@k1fcR.Zfi®W.%ft 

U>X3 2 t^XAWi:©W*ilfcrJ:5fc + X*rtiK:*^7*«"r. 

x«-x^fSj(Di'^ e.o^[pj{c^xAw^^s-r^Ji^(c : b, u>X3 

7 Oft^lV i (m 3 / s ) , Rtf EJiRgV o (m 3 / s ) 
20 tt, &T©5S£J:flftjrt*. 

Vi=Vo = Dsv v • d (4) 
CUT, DarttU>X3 2©5fe«SU3 2ACDX^I^©S$ (m) 
£ttfc.fcoTj£:SSi#*K:&V>T*>U>X3 2 £"j7XAW<fc©|W& 

3 2 AOftffllC^T 2 »0 / X^Tfcfc 7 ©ttl&Xtt@iR*fT 5 «fc 5 
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#tB y x;p i «e a y X)v ts± tci^tei utfeiK 

3J§£K«, YjSrlftk:EJ9$nfc#ffiyX^2 7 a, RZfffiX/X)V2 
10 9 a. 2 9 b&mmLTfcfc7 <bm&Rtf®!&%?T\,\ £xa£ 
+ Y>tFlRlfcX5ry^»$-frs«^lctt, Y#|R}tcB2?!l£ tltzWth J X 
)V2 8 a, 0 a, 3 0 b LTS# 7 

©JKSff^. ^7©i$&lVi (m 3 /s) > XtfmKfcVo 

(m 3 / s) jEAT^iUcJ; 0&£T£. 
15 V i =Vo = Dsx • v • d (5) 

Z\CT, Dsx\tU>XZ 2 <D9&&&3 2 A<DY%fa<D&2 (m) 

W(D®mmm v tcj^: CTf£# 7 ®ttttft£MlE'r« £ £ «fc 0 , 1/ >x 
3 2 1 9i/\W t ©HSt# 7 I: J: 0 J»& bilt 5 n 
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10 $e>tc, «#7 &ffit"ttlflttl^£;P®A*->«^&#te# (Rt^ 

S^c, ffiat0&2&ffi<0Jgj»T?Ki£XAW (XYXf-i^lO) 0^®3 
20 #|fiJfc-SLTV>*#gttfc^ a BP%, &#7£^1-#faft-e<Z>S»j75 

[R)l;:ftoTi&#7 *«*«J;li. cn(li;0> Xf77" • 7>K • 'Jt: 
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&<Z\ttfT£Z>o 7fy^. 7>K • 

10 «fc5£XYXx-^<D£»£fairf5 0 £<d£ 5 fc«£T&, 7XACD 
1" 5 <Z>t3:i2 Sft m fi Ja < 51 JB T * § . 

20 ??)wz^z?z®:m?z7*\*vv?77 4xm\z&toTbftm\z 

OA (Er) (Xttx;Hf ^Ai-T 7fil/H9A (Yb) <DW5) ft F 
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EttIB$r*£LTtt, 0>l*tf*II#f!F!g5 7 8 8 2 2 9#C^T$tlT 

*) ^iitt, stft^ns (tans, m^t 

iLXXf-y^ ^^^II, /t>^-ylg$ 

L^^iiBBTa*©*^*^?)^^. ic, hubs, ^fF^^oD^g, 

0®, 2fttfK»£'&tf, 1998^3^26 Bttfcffl© B SBftttttlB 
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^ 1 0 - 7 9 2 6 3n(0±X<Dm^mt, *?<K>^<0££5\®LT 

i:^^MT^?t5ut^t5. lot, ft***®***?/? 
©S«©*iii£0|B!£*fc?-«fc'3fc, ^©S1S©&ij;£fti;:^oT^© 

C £ **T* § £ ^ -5 SRI jft*t » <s „ 

t&fovmwtomizft&rz^vmftvmz-feizu-Dzttfxtz. 
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If $ (D 16 H 
BtIt2m^ffl©EW<i:*fCH&fBm^^(^(cMIfi^^t:-A©M^ 

So 

3. «$0$Sffl2fBi&Q&i£gftgET&oT, 
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8. mytv-AzvzinzmM-rzmwmt, mmvxzo/^p-xD 

SIR®*® «fc Sic, #fcffl0Eff*ftLTBr£#|6|fci& 
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ii. mmvmmi omm<D&&m%jj&r&^T, 

14. M*0«H1 2XU1 3GtoSM^m?T, 

1 5. 1 0-1 4 0firn^-TO*Ofi:jK«3t^j*T?ftoT» 
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1 6 . it jfccDigH 10-15 <Dtonfr-mfE,m<a&&uytij&%m nt, 
gg * fit a & c: £ * <t ? % &&mytJim 0 

18. W^©^H 1 7fEi£tf)&Ugfti£ST&oT, 

19. Sf#0$gffll 8fBi*<7)lS:f*f|ftggT*fc-3T, 

2 0 . H^W^ffl 17-19 ©Mn^-^IB«0gj^B^gfiT&t?T, 
20 nXf-y xXxA£HKH§A, ttGttttftftggft, MfBg&tf) 

ft&-r«8Mt%gg. 

2 1. fflf#©fgffil 7-2 0©Mn^-«E«CDa«»3tS«T?»oT, 
2 2. §jf$<Z)iSH2 lGtt<0g#«ftggT<&^T, 
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